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Summary 
The biraderi (brotherhood) is a long-established, widely prevalent dimension of social 
stratification in Pakistani communities worldwide.  Alongside consanguinity, it offers a route for 
cementing social solidarities and so has strong sociobiological significance.  A detailed 
breakdown of biraderi affiliation among participants in an ongoing birth cohort study in the 
Northern English city of Bradford is presented.  There is historical resilience of intra-biraderi 
marriage, but with a secular decline in prevalence across all biraderi and considerable reductions 
in some.  While a majority of marriages in all biraderi are consanguineous the prevalence varies, 
ranging from over 80% to under 60%.  In consanguineous unions, first cousin marriages account 
for more than 50% in five of the 15 biraderi and >40% in six others. Within-biraderi marriage 
and consanguinity enhance genetic stratification, thereby increasing rates of genomic 
homozygosity and the increased expression of recessive genetic disorders. The trends we report 
constitute putative signals of generational change in the marital choices in this community. 
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Introduction 
Population based surveys have shown that around one in seven of the world’s population, or over 
1,100 million people, live in countries where 20% to more than 50% of marriages are contracted 
between couples related as second cousins or closer, with first cousin marriage the most common 
form of consanguineous union.  The main regions in which consanguinity is favoured are North 
and Sub-Saharan Africa, the Middle East, Central and South Asia, and intra-familial marriage 
continues to the practised among the many emigrant communities from these regions now 
resident in Europe, the Americas and Oceania (Bittles et al. 1991; Bittles & Black 2010).  A 
large majority of these countries have a younger age group profile and a higher birth rate than 
world averages. 
On average, first cousin offspring experience an additional 3.7% mortality from approximately 
28 weeks gestation to 10-12 years of age.  In terms of birth defects, they have an additional 
median risk of 3.3% (i.e. a total additional risk of ~7% morbidity or mortality) (Bittles 2012, 
227).  This risk arises from the increased expression of deleterious recessive genes in the 
offspring of consanguineous unions.  In terms of the Global Burden of Disease, worldwide 
declines in infant mortality, due to reductions in infectious diseases and nutritional disorders 
(UNICEF et al. 2014) can be predicted to lead to a proportional increase in morbidity caused by 
recessive disorders and other forms of non-communicable disease (Institute for Health Metrics 
and Evaluation 2010).  
In addition to consanguinity, in many communities marriage is also contracted within restricted 
sub-communities, e.g. between partners preferentially (and often obligatorily) drawn from the 
same clan, tribe or caste and therefore lineal descendants of a common male ancestor.  This 
practice is important genetically, since endogamous subdivisions result in significantly greater 
intra-community genetic homogeneity and therefore an increased proportion of homozygotes in 
the population as a whole, as demonstrated in the final phase of the 1000 Genomes Project 
(Gazal et al. 2015).  The resultant increased homozygous expression of recessive genes has often 
mistakenly been ascribed solely to consanguineous marriage (Bittles 2012:82). 
Preference for consanguineous marriage and widespread endogamy are features of the socio-
cultural context within which medical genetic services must work (Bittles 2001; WHO 2006).  In 
terms of the epidemiology of recessive disorders and the community health implication of 
planning services to respond to them, in health promotion, health education services, and in 
planning for the care of the morbidity that results, it is important to understand the changing 
picture of consanguinity and endogamy (Bittles 2008). 
Born in Bradford is a multi-ethnic longitudinal birth cohort study based in the North of England 
(Raynor et al. 2008). 12,453 pregnant women were recruited between 2007 and 2011 and they 
delivered 13,776 pregnancies. Questionnaire data were available for 11,396 babies. Of these, 
5,127 babies were of Pakistani origin with 59% of their mothers related to their partner as second 
cousins or closer (equivalent to a coefficient of inbreeding F≥0.0156) (Wright et al. 2012; Bittles 
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2001).  An increased risk for congenital anomalies from 2.6% in the progeny of unrelated 
couples to 6.2% in first cousin relationships was reported, but also a surprisingly high risk 
(5.3%) in the children of more distantly related parents (Sheridan et al. 2013).  This similarity in 
risk at different levels of consanguinity indicates the need to investigate possible causative 
associations between consanguineous marriage and genetic disorders in the Bradford Pakistani 
community from a population stratification perspective.  A key element in population 
stratification in Pakistani communities worldwide is the substructure of biraderi (literally 
brotherhood), traditional male lineages that primarily denote socio-occupational status (Bittles & 
Small, 2015). 
The present paper considers changes occurring in the patterns of marriages contracted within 
biraderi and additionally examines if individual biraderi have different patterns of consanguinity 
(Corry 2014).  Longstanding consanguinity and biraderi endogamy could both play a part in the 
elevation of coefficients of relationship to levels higher than expected from the parental 
relationship alone (Bittles 2013).  Thus a community history characterised by continuity of intra-
biraderi marriage would be expected to enhance genetic stratification within the UK Pakistani 
population, while any erosion of biraderi preferences in marriage choice would lead to a 
reduction. 
 
Marriage within the biraderi complements consanguinity in cementing social solidarities.  Taken 
together they constitute ‘a distinct sociobiological structure’ where consanguinity is both an 
intra-familial and intra-community practice (Jabeen & Malik 2014).  The layers of significance 
can be considered genetically but, as marriage choice is also a social phenomenon, the role of 
biraderi also needs to be considered from sociological and anthropological perspectives. 
 
A traditional role of the biraderi has been as a mutual social support system, e.g. assisting with 
employment or accommodation (Seebohm et al. 2005) and as a welfare agency arranging loans, 
including financial help to members and their families in ill-health (Meulemans et al. 2003).  In 
providing these sorts of support biraderi may act as a buffer, building social capital to offset the 
adverse impact of deprivation (Uphoff et al. 2013).  Biraderi can also have a ‘political’ role.  As 
in Pakistan (Hooper & Hamid 2003; Mohmand 2011), support for biraderi-endorsed candidates 
in elections has been an expectation within some sections of the UK Pakistani community, 
impacting on candidate selection and voting patterns (Michael 2004; Baston 2012).  
 
Assistance with marriage arrangements, including contributions towards the dowries of poorer 
families within the membership (Zaman 2008), is an especially important facet of biraderi 
activity.  Within the UK Pakistani community the biraderi act as significant intermediaries in 
transnational marriage arrangements (Shaw 2000, 2009).  Indeed, it has been proposed that 
besides family obligations and cultural preferences, a major reason for the continuation of 
transnational marriages between the UK and Pakistan is the requirement to marry within the 
biraderi.  If there is a shortage of potential UK-resident partners from whom to choose, families 
will look to Pakistan for partners (Samad & Eade 2002).  Assistance provided in facilitating 
transnational marriages thus serves to maintain and strengthen links with the international 
network of members of the biraderi resident in different countries, especially Pakistan (Cameron 
2006).  Shaw (2014) summarized this role as ‘pivotal for many families in maintaining socio-
economic and emotional connections between transnationally divided kin’. 
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The aims of this article are to: 
• Present detailed data on biraderi affiliation reported by women recruited to the Born in 
Bradford study for themselves, their partners, their parents, their partner’s parents and 
their maternal and paternal grandparents.  
• Determine whether there are differences in the prevalence and types of consanguineous 
marriage between biraderi. 
 
Subjects and Methods 
Data on biraderi membership were collected as part of the Born in Bradford mother’s baseline 
questionnaire (Raynor et al. 2008).  This was an interviewer-administered questionnaire 
undertaken in the language chosen by the respondent at the hospital where women, who were 
between 26 and 28 weeks of pregnancy, were receiving antenatal care.  Of the cohort total of 
13,776 pregnancies 11,396 included the mothers completing a baseline questionnaire, of these 
4,629 mothers of Pakistani heritage supplied data about biraderi (Wright et al. 2013). These 
women were asked to identify their own biraderi, that of their partners, their own parents and the 
parents of their partners.  They were also asked to identify their grandparents’ biraderi.  The 
response to this question was a free text option. Some women indicated that they did not know 
their biraderi affiliations or did not wish to answer this question;  this response ranged from 
10.5% in relation to their own biraderi to 14.6% for the question about their maternal 
grandmothers. 
Other respondents identified themselves by biraderi sub-group.  Where possible these sub-
groups were linked to the main biraderi groupings identified by respondents.  A number of the 
reported biraderi sub-groups could not be so identified because the category under which they 
should have been entered was unclear.  These were women who were clear about their biraderi 
membership and about that of their partners and parents, but the biraderi they identified was not 
one of the main groupings identified by others. These ‘Non-grouped’ responses constituted 
between 9.9% and 11.1% of the total in the different generations.   
Missing data are likely to primarily reflect the demands of completing the complex baseline 
questionnaire, where questions about biraderi were only a small section of an extensive 
interview that had to be completed within a limited time-period. 
At the baseline interview women were asked if they were related to the father of their baby other 
than by marriage. If the response was in the affirmative, details of the relationship were 
ascertained and the mother was also asked whether their own parents and the baby’s father’s 
parents were related by blood. In addition, a detailed family tree was drawn up by the trained 
interviewer.  It is worth noting that in highly consanguineous populations, such as the UK 
Pakistani community, genomic studies have shown that even couples who declare themselves to 
be unrelated are homozygous at a proportion of gene loci, due to consanguineous unions in 
ancestral generations (Jalkh et al. 2015). 
Ethical approval for the Born in Bradford baseline data collection was given by the Bradford 
local NHS Research Ethics Committee.  
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Results 
The numbers and frequencies of group membership for each biraderi were calculated, including 
the percentage of cases where the mother and father were from the same biraderi (Table 1). 
Intra-biraderi marriage is the norm for all groups of parents of Pakistani origin in the Born in 
Bradford Study. The lowest percentage of intra-biraderi marriage in the present generation of 
mothers was in the Quereshi (61.0%), with slightly higher percentages in the Malik and Sheikh 
(61.4% and 63.2% respectively).  In the other biraderi the equivalent percentages were >70% in 
the Kashmiri (74.9%) and Mughal (79.0%); ≥80% in the Syed and Qasabi (both 80.0%), Rajput 
(80.5%), Awaan (81.8%), ‘Non-grouped’ (82.0%), and Choudhry (83.3%); and >90% in the 
Gujjar (91.1%), Pathan (91.4%), Jatt (91.7%) and Bain (93.0%). 
Table 1 about here 
Despite these high levels of biraderi endogamy the current levels of intra-biraderi marriage 
indicate a significant downward shift from the previous parental and grandparental generations.  
Table 2 presents the prevalence of inter-biraderi marriages between mothers’ parents and 
fathers’ parents, and Table 3 shows the intra-biraderi marriage prevalence in the prior generation 
in the maternal line, i.e. the mothers’ grandparents. 
Among the maternal grandparents of the Born in Bradford babies the lowest rate of intra-biraderi 
marriage was in the Sheikh biraderi (76.3%), with the Quereshi and Kashmiri both >80% intra-
biraderi, and the remaining 12 biraderi >90% endogamous.  In the great-grandparental 
generation the lowest level of intra-biraderi marriage was once again in the Sheikh, but at 
94.6%, and with 100% of Chaudhry, Syed and Qasabi marriages intra-biraderi. 
Chi square tests were undertaken to determine if the proportion of intra-biraderi marriages over 
the different generational profiles had changed on the maternal side.  The results of this analysis, 
conducted by examining marriage patterns across all biraderi groups, indicated that there was a 
highly significant difference in the prevalence of intra-biraderi marriages by generation 
(p<0.001). 
 
Tables 2, 3 about here 
Table 4 includes only those parents of Born in Bradford babies who are members of the same 
biraderi.  The percentage of women in each biraderi who reported they also were in 
consanguineous unions (F≥0.0156) is presented.  The highest prevalence of consanguinity was 
found in the Awaan (82.5%), Quereshi (82.0%) and Gujjar (80.5%).  Seven other biraderi had 
rates of consanguinity between 70% and 80%, two between 60% and 70% consanguinity, and the 
lowest prevalence of consanguinity was in the Sheikh (55.6%) and Syed (58.3%).  
First cousin marriage predominated but, as in Tables 1-3, differences were apparent across 
biraderi.  The lowest rates of first cousin marriage were reported in the Kashmiri (32.3%), 
Sheikh (33.3%) and Bain (37.8%), and the highest was in the Awaan where 60.3% of intra-
biraderi marriages were between first cousins.  As a result, the mean coefficient of inbreeding 
across all biraderi was α = 0.0297, ranging from α = 0.0233 in the Kashmiri biraderi to α = 
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0.0392) in the Awaan.  The ‘Non-grouped’ category is excluded from Tables 4 and 5 since it is 
unclear whether all were members of the same biraderi. 
Table 4 about here 
Table 5 summarizes the different biraderi-specific relationships between endogamy, 
consanguinity in general and first cousin unions observed in the present generation. A number of 
biraderi have a high prevalence of intra-biraderi marriage, high consanguinity and high first 
cousin marriage, e.g. the Gujjar, whereas some, such as the Sheikh, were low on all three 
measures.  Others, e.g. the Jatt and Pathan, had high levels of within-biraderi marriage but a 
comparatively low prevalence of consanguinity.  Not surprisingly, there was greater consistency 
between overall consanguinity and the percentages of first cousin marriage. 
Table 5 about here 
Discussion 
Providing a summary of cross-generational biraderi membership illuminates both the resilience 
of the biraderi as a social institution and variation in adherence to biraderi membership in the 
choice of marriage partners.  While there has been a community-wide decline in intra-biraderi 
marriage through time, with a particularly marked decline in some, such as the Sheikh, its overall 
significance within the Bradford Pakistani community remains high.  A large majority of 
marriages are still contracted within biraderi in the current parental generation, reaching 91.7% 
in the Jatt (which has the largest membership in the Born in Bradford cohort).  There has, 
however, been a significant overall decline, most notably in the present parental generation.  
 
If this trend continues it would seem probable that a decline in intra-biraderi marriage in 
Bradford would be accompanied, or even exceeded, by a reduction in the prevalence of 
consanguineous marriages within the Pakistani community.  A reduction in consanguinity also 
would be accelerated by smaller family sizes, resulting in fewer marriageable cousins (Bittles 
2012).  To some extent any such local shortage of potential marriage partners could be overcome 
via transnational unions.  However, UK immigration rules changed in July 2012 (after 
recruitment to the Born in Bradford cohort was complete), and new income thresholds that a UK 
spouse has to meet before an overseas marriage partner can be admitted to the country are likely 
to have a significant impact on transnational marriage.  Changes to immigration laws can create 
rapid shifts in an area that is otherwise principally characterised by generational change 
(Grjibovski et al. 2009; de Koning et al. 2014).  From a genetic perspective, the net effect of 
reductions in family size, together with restrictions on transnational marriage, predictably would 
be a decline in the prevalence of specific recessive disorders in future generations (Bittles 2008; 
Campbell et al. 2009; Bittles & Black 2010; Hamamy et al. 2011; Bittles 2012; Barakat & Basten 
2014). 
 
There is some evidence of positive social effects of consanguineous marriage for women and that 
these effects are in domains which can impact on their own and their families’ health (Bhopal et 
al. 2014).  Effects of this nature need to be considered alongside adverse health outcomes 
associated with consanguinity to achieve a balanced picture of the health outcomes of changing 
marriage patterns.  Likewise the continuing significance of biraderi in the UK Pakistani 
community in economic, political, cultural and emotional domains are also likely to have 
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relevance for health as manifestations of a community-specific form of social capital (Uphoff et 
al. 2013).  A reduction in intra-biraderi marriage therefore may result in a decline in its salience 
in these areas. 
 
As specific rare recessive disorders may be unique to individual biraderi (Bittles 2009, 2012), 
knowledge of variations in marriage practice could assist in planning genetic counselling, health 
promotion and health education programmes. More accurately targeted interventions are likely to 
have enhanced efficacy, not least through improved acceptability within the Pakistani 
community (Darr et al. 2013: Darr et al. 2015). More nuanced knowledge could also help to 
defuse the emotional and often ill-informed ‘consanguinity debate’, based on generalised 
assumptions that have dogged health care within the UK Pakistani population since the 1980s. 
These assumptions and debates have also had a negative recent resonance in many other 
countries and communities (Bhopal et al. 2014; de Koning et al. 2014; Liversage & Rytter 2015). 
 
Questions as to the stability of biraderi  affiliation through time, why reductions in marriage 
within biraderi have occurred and why there are continuing and expanding differences between 
biraderi need to be investigated using qualitative methods.  A comparative study of the 
geographical, social, educational and occupational profiles of each biraderi would provide 
valuable information on the contemporary characteristics of these long-standing but changing 
social groupings.  Given the difference between rates of intra-biraderi marriage and 
consanguinity, for example, in the Jatt and Pathan, a key aim would be to explore if knowledge 
of one’s past health in terms of congenital anomalies or other health issues could be shaping 
community choices about consanguinity within intra-biraderi marriage.  In overall terms, 
recognising the complexity of marriage choice allows us to question facile assumptions that a 
preferred marital practice in one community will necessarily be shaped in the same way and to 
the same extent in others. 
 
Several possible limitations apply to the findings of the present study.  1. Bradford’s Pakistani 
origin community comes predominantly from Azad Kashmir province, with a considerable 
proportion from its rural Mirpur district.  Different marriage patterns may exist in Pakistani 
communities that originated from other provinces (Shaw 2014; Bittles & Small 2015).  2. 
Biraderi membership and consanguinity status were identified by maternal self-report, where 
respondents were identifying relationships on behalf of generations of their own relatives and 
those of their partners.  Thus there is a possibility that the attributions supplied were inaccurate.  
It might be that social desirability biases attribute greater homogeneity to biraderi membership 
given the importance of these networks to people’s sense of identity.  However, the rates of 
completion of the relevant question were high and the interviewers were trained and experienced.  
3. The numerical size of each biraderi in the cohort varied – the largest was the Jatt (n = 552) 
and the smallest the Qasabi (n = 55). Population effects of any changes in marriage practices 
have to be considered with respect to these numbers; for example, the apparently distinct 
marriage preferences and practices of the Sheikh biraderi have been quite extensively cited, but 
this biraderi was represented by just 57 couples.  4. There also is the possibility of inaccuracy or 
bias in the data on consanguineous marriage, but in this case adverse publicity about 
consanguinity and genetic risk may lead to under-reporting.  Again, the interviewers were trained 
and experienced and they had prompts at their disposal helping them to clarify what constituted 
blood relationships, e.g. what is a second cousin?  Collecting questionnaire data and a family tree 
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provided some measure of verification of attribution, and there was considerable accord between 
the data collected by these two routes. 
 
 
Acknowledgments 
Born in Bradford is only possible because of the enthusiasm and commitment of the children and 
parents who make up BiB.  Gratitude is due to all the participants, health professionals and 
researchers who have made BiB happen and, for this paper, to Qamar Zaman from the Born in 
Bradford Data Management Team who shared insights about biraderi structures and roles in 
contemporary Bradford.  
Born in Bradford is supported by funding from the National Institute for Health Research 
Collaboration for Applied Health Research and Care (NIHR CLAHRC) implementation grant 
and an NIHR applied programme grant [RE-PG-0407-10044].  Core support is also provided by 
the Wellcome Trust [grant number WT101597MA].  Full details of other sources of support for 
specific projects is available at www.borninbradford.nhs.uk.  This paper draws on baseline data 
collected for Born in Bradford, funders have not had an input on the design of this paper or on 
publication plans.  
 
References 
Barakat, B., Basten, S. Modelling the constraints on consanguineous marriage when fertility 
declines. (2014) Demographic Research 30, 277-312. 
 
Baston L. (2012) The Bradford earthquake: lessons from Bradford West for election 
campaigning and political engagement in Britain. Liverpool, Democratic Audit. 
 
Bhopal, R., Petherick, E.S., Wright, J., Small, N. (2014) Potential social, economic and general 
health benefits of consanguineous marriage: results from the Born in Bradford cohort study. The 
European Journal of Public Health 24, 862-869. doi: 10.1093/eurpub/ckt166.  
 
Bittles, A.H. (2001) Consanguinity and its relevance to clinical genetics. Clinical Genetics 60, 
89-98. 
 
Bittles, A.H. (2008) A Community Genetics perspective on consanguineous marriage. Public 
Health Genomics 11, 324-330. 
 
Bittles, A.H. (2009) Consanguinity, genetic drift and genetic diseases in populations with 
reduced numbers of founders. In, Human Genetics – Principles and Approaches, 4th ed., M. 
Speicher, S.E. Antonarakis, A.G. Motulsky (eds.). Heidelberg, Springer, pp. 507-528. 
 
Bittles, A.H. (2012) Consanguinity in Context. Cambridge, Cambridge University Press, ISBN 
978-0-521-78186-2. 
 
Bittles, A.H. (2013) Consanguineous marriages and congenital anomalies. Lancet 382, 1316-
1317. 
10 
 
 
Bittles, A.H., Black, M.L. (2010) Evolution in health and medicine Sackler colloquium: 
Consanguinity, human evolution and complex diseases. Proceedings of the National Academy of 
Sciences, USA 107, 1779-1786. 
 
Bittles, A.H., Mason, W.M., Greene, J., Appaji Rao, N.A. (1991) Reproductive behavior and 
health in consanguineous marriages. Science 252, 789-794. 
 
Bittles, A., Small, N. (2015) Consanguinity, genetics and definitions of kinship in the UK 
Pakistani population. Journal of Biosocial Science Doi: 10.1017/S0021932015000449. 
Cameron, H. (2006) An examination of the demographic impact of ‘transnational marriage’ 
between citizens of the UK and the Indian sub-continent. Political Demography: Ethnic, 
National and Religious Dimensions, London, London School of Economics. 
 
Campbell, H., Rudan, I., Bittles, A.H., Wright, A.F. (2009) Human population structure, 
outbreeding and human health. Genome Medicine 1, 91. 
 
Corry, P.C. (2014) Consanguinity and prevalence patterns of inherited disease in the UK 
Pakistani community. Human Heredity 77, 207-216.  
Darr, A., Small, N., Ahmad, W.I.U., Atkin, K., Corry, P., Benson, J., Morton, R., Modell, B. 
(2013) Examining the family-centred approach to genetic testing and counselling among UK 
Pakistanis: a community perspective. Journal of Community Genetics 4, 49-57. 
 
Darr, A., Small, N., Ahmad, W., Atkin, K., Corry, P., Modell, B. (2015) Addressing key issues 
in the consanguinity-related risk of autosomal recessive disorders in consanguineous 
communities: lessons from a qualitative study of British Pakistanis Journal of Community 
Genetics DOI 10.1007/s12687-015-0252-2. 
 
De Koning, M., Storms O., Bartels, E. (2014) Legal “ban” on transnational cousin-marriages: 
citizen debate in the Netherlands. Transnational Social Review: a Social Work Journal 4, 226-
241. 
 
Gazal, S., Sahbatou, M., Babron, M-C. Genin, E., Leutenegger, A-L. (2015) High level of 
inbreeding in final phase of 1000 Genomes Project. Nature Scientific Reports 5, 17453. DOI: 
1038/srep17453. 
 
Grjibovski, A., Magnus, P, Stoltenberg, C. (2009) Decrease of consanguinity among parents of 
children born in Norway to women of Pakistani origin: a registry-based study. Scandinavian 
Journal of Public Health 37, 232-238. 
 
Hamamy, H., Antonarakis, S.E., Cavalli-Sforza, L.L., Temtamy, S., Romeo G., ten Kate, L.P., 
Bennett, R.L., Shaw, A., Megarbane, A., van Djuin, C., Bathija, H., Fokstuen, S., Engel, E., 
Zlotogora, J., Dermitzakis, E., Bottani, A., Dahoun, S., Morris, M.A., Arsenault, S., Aglan, M.S., 
Ajaz, M.K., Alkalamchi, A., Alnaqeb, D., Alwasiyah, M.K., Anwer, N., Awwad, R., Bonnefin, 
M., Corry, P., Gwanmesia, L., Karbani, G.A., Mostafavi, M., Pippucci, T., Ranza-Boscardin, E., 
11 
 
Reversade, B., Sharfi, S.M., Teeuw, M.E., Bittles, A.H. (2011) Consanguineous marriages: 
pearls and perils: Geneva International Consanguinity Workshop Report. Genetics in Medicine 
13, 841-847. 
 
Hooper, E., Hamid, A.I. (2003) Scoping study on social exclusion in Pakistan: a summary of the 
findings. London, Department for International Development, pp. 1-34. 
 
Institute for Health Metrics and Evaluation. (2010) Global Burden of Disease. Geneva, WHO. 
Jabeen, N., Malik, S. (2014) Consanguinity and its sociodemographic differentials in Bhimber 
District, Azad Jammu and Kashmir, Pakistan. Journal of Health, Population and Nutrition 32, 
301-313. 
 
Jalkh, N., Sahbatou, M., Chouery, E., Megarbane, A., LeuteneggerA-L., Serre, JL. (2015) 
Genome-wide inbreeding estimation within Lebanese communities using SNP arrays. European 
Journal of Human Genetics 23, 1364-1369. 
 
Liversage, A., Rytter, M. (2015) A cousin marriage equals a forced marriage: regulations, 
discourses and strategies of transnational consanguineous marriages in Denmark. In, Shaw, A. & 
Raz, A. (eds.), Cousin marriages: Between Tradition, Genetic Risk and Cultural Change. Oxford 
& New York, Berghahn Books, pp. 130-153. 
 
Meulemans, H., Mortelmans, D., Liefooghe, R., Mertens, P., Zaidi, S.A., Solangi, M.F., De 
Muynck, A. (2003) The limits to patient compliance with directly observed therapy for 
tuberculosis: a socio-medical study in Pakistan. International Journal of Health Planning and 
Management 17, 249-267. 
 
Michael, L. (2004) Leadership in transition? Issues of representation and youth in British Asian 
communities. ESRC/OPPM Postgraduate Research Programme, Working Paper 12. 
 
Raynor, P. and the Born in Bradford Collaborative Group. (2008) Born in Bradford, a cohort 
study of babies born in Bradford, and their parents: Protocol for the recruitment phase. BMC 
Public Health 8, 327. Doi 10.1186/1471-2458-8-327, www.biomedcentral.com/1471-
2458/8/327. 
 
Samad, Y., Eade, J. (2002) Community perceptions of forced marriage. London, Community 
Liaison Unit, Foreign and Commonwealth Office. 
 
Seebohm, P., Henderson, P., Munn-Giddings, C., Thomas, P., Yasmeen, S. (2005) Together we 
will change – community development, mental health and diversity. London, The Sainsbury 
Centre for Mental Health. 
 
Shaw, A. (2000) Kinship and Continuity: Pakistani Families in Britain. Amsterdam, Harwood 
Academic. 
 
Shaw, A. (2009) Negotiating Risk: British Pakistani Experiences of Genetics. Oxford, Berghahn. 
 
12 
 
Shaw, A. (2014) Drivers of cousin marriage among British Pakistanis. Human Heredity 77, 26-
36. 
 
Sheridan, E., Wright, J., Small, N., Corry, P., Oddie, S., Whibley, C., Petherick, E.S., Malik, T., 
Pawson, N., McKinney, P., Parslow, R. (2013) Risk factors for congenital anomaly in a 
multiethnic birth cohort: an analysis of the Born in Bradford study. The Lancet 382, 1350-1359. 
http://dx.doi.org/10.1016/50140-6736(13)61132-0. 
 
Small, N. (2012) Infant mortality and migrant health in babies of Pakistani origin born in 
Bradford, UK. Journal of Intercultural Studies 33, 549-564. 
 
UNICEF, WHO, World Bank, UN-DESA Population Division. (2014). Levels and Trends in 
Child Mortality. Geneva, WHO. 
Uphoff, E., Pickett, K., Cabieses, B., Small, N., Wright, J. (2013) A systematic review of the 
relationships between social capital and socioeconomic inequalities in health: A contribution to 
understanding the psychosocial pathway of health inequalities. International Journal for Equity 
in Health 12, 54. 
 
WHO. (2006) Medical Genetic Services in Developing Countries: The Ethical, Legal and Social 
Implications of Genetic Testing and Screening. Geneva. World Health Organisation. 
Wright, J., Small, N., Raynor, P., Tufnell, D., Bhopal, R., Cameron, N., Fairley, L., Lawlor, 
D.A., Parslow, R., Petherick, E.S., Pickett, K.E., Waiblinger, D., and the born in Bradford 
Scientific Collaborators Group. (2013) Cohort profile: the Born in Bradford multi-ethnic family 
cohort study. International Journal of Epidemiology 42, 978-991. doi: 10.1093/ije/dys112. 
 
Zaman, M. (2008) Socio-cultural security, emotions and exchange marriages in an agrarian 
community. South Asia Research 28, 285-298. 
 
13 
 
 
Table 1 Prevalence of intra-biraderi marriage between mothers and fathers  
 
 Mothers’ biraderi Fathers’ biraderi 
Matching parental 
biraderi 
                   N (%)                    N (%)                    N (%) 
Jatt 552 (11.9) 555 (12.0) 506 (91.7) 
Pathan 544 (11.8) 553 (11.9) 497 (91.4) 
Rajput 523 (11.3) 507 (11.0) 421 (80.5) 
Non-
grouped 499 (10.8) 495 (10.7) 409 (82.0) 
Choudhry 336 (7.3) 350 (7.6) 280 (83.3) 
Bain 242 (5.2) 262 (5.7) 225 (93.0) 
Kashmiri 219 (4.7) 203 (4.4) 164 (74.9) 
Mughal 176 (3.8) 173 (3.7) 139 (79.0) 
Syed 105 (2.3) 103 (2.2) 84 (80.0) 
Malik 101 (2.2) 86 (1.9) 62 (61.4) 
Gujjar 90 (1.9) 90 (1.9) 82 (91.1) 
Quereshi 82 (1.8) 69 (1.5) 50 (61.0) 
Awaan 77 (1.7) 78 (1.7) 63 (81.8) 
Sheikh 57 (1.2) 52 (1.1) 36 (63.2) 
Qasabi 55 (1.2) 53 (1.1) 44 (80.0) 
Don't 
know/Did 
not wish to 
answer 487 (10.5) 574 (12.4)   
Missing 484 (10.5) 426 (9.2)   
Total 4,629 (100) 4,629(100)   
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Table 2  Prevalence of Intra-biraderi marriage between mothers’ parents and fathers’ parents 
 
 
Mothers’ 
mothers’ 
biraderi 
Mothers’ 
fathers’ 
biraderi 
Matching 
biraderi 
Fathers’ 
mothers’ 
biraderi 
Fathers’ 
fathers’ biraderi 
Matching 
biraderi 
            N (%)           N (%)            N (%)           N (%)                N (%)        N (%) 
Jatt 535 (11.6) 550 (11.9) 531 (99.3) 532 (11.5) 536 (11.6) 531 (99.8) 
Pathan 540 (11.7) 545 (11.8) 518 (95.9) 542(11.7) 536 (11.6) 530 (97.8) 
Rajput 519 (11.2) 524 (11.3) 491 (94.6) 500(10.8) 503 (10.9) 496 (99.2) 
Non-grouped 516 (11.1) 513 (11.1) 484 (93.8) 474(10.2) 481 (10.4) 469 (98.9) 
Choudhry 332 (7.2) 349 (7.5) 322 (97.0) 340 (7.3) 342 (7.4) 338 (99.4) 
Bain 234 (5.1) 246 (5.3) 233 (99.6) 243 (5.2) 243 (5.2) 243 (100) 
Kashmiri 224 (4.8) 211 (4.6) 201 (89.7) 218(4.7) 213 (4.6) 212 (97.2) 
Mughal 183 (4.0) 185 (4.0) 171 (93.4) 176 (3.8) 181 (3.9) 175 (99.4) 
Syed 104 (2.2) 104 (2.2) 97 (93.3) 98 (2.1) 103 (2.2) 98 (100) 
Malik 88 (1.9) 93 (2.0) 81 (92.0) 80 (1.7) 85 (1.8) 78 (97.5) 
Gujjar 90 (1.9) 91 (2.0) 86 (95.6) 92 ( 2.0) 91 (2.0) 91 (98.9) 
Quereshi 80 (1.7) 86 (1.9) 69 (86.3) 81 (1.7) 82 (1.8) 79 (97.5) 
Awaan 72 (1.6) 80 (1.7) 67 (93.1) 73 (1.6) 74 (1.6) 71 (97.3) 
Sheikh 59 (1.3) 52 (1.1) 45 (76.3) 46 (1.0) 47 (1.0) 45 (97.8) 
Qasabi 53 (1.1) 52 (1.1) 52 (98.1) 51 (1.1) 50 (1.1) 50 (98.0) 
Don't know/Did 
not wish to 
answer 538 (11.6) 513 (11.1) 
 
635 (13.7) 627 (13.5) 
   
Missing 462 (10.0) 435 (9.4) 448 (9.7) 435 (9.4)  
Total 4,629 (100) 4,629 (100)  4,629 (100) 4,629 (100)  
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Table 3.  Prevalence of intra-biraderi marriage between mothers’ grandparents 
 
 
Maternal 
grandmothers’ 
biraderi 
Maternal 
grandfathers’ 
biraderi Matching biraderi 
Paternal 
grandmothers’ 
biraderi 
Paternal 
grandfathers’ 
biraderi 
Matching 
biraderi 
              N (%)           N (%)              N (%)          N (%)        N (%)             N (%) 
Jatt 523 (11.3) 520 (11.2) 519 (99.2) 532 (11.5) 536 (11.6) 531 (99.8) 
Pathan 524 (11.3) 532 (11.5) 516 (98.5) 542 (11.7) 536 (11.6) 530 (97.8) 
Rajput 503 (10.9) 505 (10.9) 497 (98.8) 500 (10.8) 503 (10.9) 496 (99.2) 
Non 
grouped 460 (9.9) 473 (10.2) 470 (99.4) 474 (10.2) 481 (10.4) 469 (98.9) 
Choudhry 315 (6.8) 317 (6.8) 315 (100.0) 340 (7.3) 342 (7.4) 338 (99.4) 
Bain 229 (4.9) 229 (4.9) 227 (99.1) 243 (5.2) 243 (5.2) 243 (100.0) 
Kashmiri 221 (4.8) 221 (4.8) 218 (98.6) 218 (4.7) 213 (4.6) 212 (97.2) 
Mughal 181 (3.9) 181 (3.9) 180 (99.4) 176 (3.8) 181 (3.9)  175 (99.4) 
Syed 100 (2.2) 100 (2.2) 100 (100.0) 98 (2.1) 103 (2.2) 98 (100.0) 
Malik 77 (1.7) 80 (1.7) 75 (97.4) 80 (1.7) 85 (1.8) 78 (97.5) 
Gujjar 88 (1.9) 87 (1.9) 87 (98.9) 92 (2.0) 91 (2.0) 91 (98.9) 
Quereshi 71 (1.5) 73 (1.6) 69 (97.2) 81 (1.7) 82(1.8) 79 (97.5) 
Awaan 70 (1.5) 68 (1.5) 68 (97.1) 73 (1.6) 74 (1.6) 71 (97.3) 
Sheikh 56 (1.2) 56 (1.2) 53 (94.6) 46 (1.0) 47 (1.0) 45 (97.8) 
Qasabi 51 (1.1) 51 (1.1) 51 (100.0) 51 (1.1) 50 (1.1) 50 (98.0) 
Don't 
know/Did 
not wish to 
answer 674 (14.6) 658 (14.2)  635 627 (13.5) 
Missing 486 (10.5) 478 (10.3)  448 (9.7) 435 (9.4) 
Total 4,629 (100) 4,629(100)  4,629 (100.0) 4,629 (100.0) 
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Table 4  Consanguinity with mother and father in matching biraderi 
 
Matching 
biraderi               Consanguinity category        
 
 
                    Unrelated      
                    (F = 0) 
                      First cousin 
                    (F = 0.0625) 
           First cousin         
once removed 
          (F = 0.0313) 
        Second cousin 
           (F = 0.0156) 
           Other blood 
               (F<0.0156)              Don't know 
 Total          N %          N %             N %    N %     N  %      N % 
Jatt 506 146 (28.9) 221 (43.7) 4 (0.8) 72 (14.2) 51 (10.1) 10 (2.0) 
Pathan 497 188 (37.8) 204 (41.0) 2 (0.4) 68 (13.7) 33 (6.6) 1 (0.2) 
Rajput 421 120 (28.5) 192 (45.6) 2 (0.5) 66 (15.7) 36 (8.6) 3 (0.7) 
Choudhry 280 79 (28.2) 120 (42.9) 4 (1.4) 39 (13.9) 32 (11.4) 5 (1.8) 
Bain 225 62(27.6) 85 (37.8) 3 (1.3) 35 (15.6) 37 (16.4) 3 (1.3) 
Kashmiri 164 55 (33.5) 53 (32.3) 1 (0.6) 31 (18.9) 21 (12.8) 3 (1.8) 
Mughal 139 34 (24.5) 70 (50.4) 2 (1.4) 17 (12.2) 11 (7.9) 4 (2.9) 
Syed 84 35 (41.7) 36 (42.9) 2 (2.4) 8 (9.5) 3 (3.6) 0 (0.0) 
Malik 62 16 (25.8) 34 (54.8) 1 (1.6) 8 (12.9) 3 (4.8) 0 (0.0) 
Gujjar 82 16 (19.5) 46 (56.1) 1 (1.2) 6 (7.3) 11 (13.4) 2 (2.4) 
Quereshi 50 9 (18.0) 22 (44.0) 0 (0.0) 14 (28.0) 5 (10.0) 0 (0.0) 
Awaan 63 11 (17.5) 38 (60.3) 0 (0.0) 6 (9.5) 7 (11.1) 1 (1.6) 
Sheikh 36 16 (44.4) 12 (33.3) 1 (2.8) 5 (13.9) 1 (2.8) 1 (2.8) 
Qasabi 44 12 (27.3) 23 (52.3) 0(0.0) 5 (11.4) 4 (9.1) 0 (0.0) 
Don't 
know/Did 
not wish 
to 
answer 454 200(44.1) 161 (35.5) 0 (0.0) 50 (11.0) 50 (11.0) 10 (2.2) 
Missing 371 273 (73.6) 2 (0.5) 2 (0.5) 25 (6.7) 11 (3.0) 3 (0.8) 
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Table 5 Intra-biraderi marriage and consanguinity  
Born in Bradford 
participants 
 
Intra-biraderi marriage Parents in matching 
biraderi and 
consanguineous  
Parents in matching 
biraderi and first cousins 
Prevalence from high to 
low 
Over 90% 
Bain 
Jatt 
Pathan 
Gujjar 
Over 80% 
Choudhry 
Awaan 
Rajput 
Qasabi 
Syed 
Over 70% 
Mughal 
Kashmiri 
Over 60% 
Sheikh 
Malik 
Quereshi 
Over 80% 
Awaan 
Quereshi 
Over 70% 
Gujjar 
Malik 
Qasabi 
Mughal 
Bain 
Choudhry 
Rajput 
Jatt 
Over 60% 
Kashmiri 
Pathan 
Over 50% 
Syed 
Sheikh 
Over 60% 
Awaan 
Over 50% 
Gujjar 
Malik 
Qasabi 
Mughal 
Over 40% 
Rajput 
Quereshi 
Jatt 
Choudhry 
Syed 
Pathan 
Over 30% 
Bain 
Sheikh 
Kashmiri 
 
 
 
 
